The tendency of predators to preferentially attack phenotypically odd prey in groups (the oddity 16 effect) is a clear example of how predator cognition can impact behaviour and morphology in prey. 17
Introduction 34
Predation is believed to be a major driver of group formation in prey species across a wide range of 35 taxa (Ioannou, 2017) . The tendency to aggregate into social groupings has been observed after both 36 short (Hoare, Krause, & Ruxton, 2011) and predator mobbing (Andersson & Wiklund, 1978) . 43
Another widespread mechanism for reducing predation risk in prey groups is the confusion 44 effect, whereby the greater number of targets present in a prey group causes difficulty in the 45 predator's targeting and capture of a single individual (Ioannou, Tosh, Neville, & Krause, 2008; 46 Krakauer, 1995) . This is believed to be due to the sensory overload caused by many ( 
Preference Tests 116
All prey targeting experiments were carried out in tanks of the same dimensions as those housing 117 the fish (i.e. 31 x 31 x 37cm, ~35L). The trial tank was positioned adjacent (without a gap) to another 118 tank housing approximately nine kerri tetras from the population, to reduce acclimatisation time 119
and stress caused to individuals due to the shoaling behaviour demonstrated in this family (Marcos 120 Mirande, 2009). A single fish was introduced to the trial tank from the stock population, and after an 121 acclimatisation period of 10 minutes the Daphnia group was poured in gently at the surface of the 122 water. The time taken to make the first attack from the introduction of the prey was recorded from 123 observations ~40cm from the tank, along with the colour of the prey attacked. 124
Preliminary testing was carried out to determine any preference in the predators for either 125 colour of prey item. Ten kerri tetras were randomly selected from the population and individually 126 presented with ten Daphnia, in an equal ratio of black and red (5:5). A second preliminary 127 preference test was also carried out, with five Daphnia of a single colour presented in each trial for a 128 random sample of 20 predators (n=10 per prey colour). 129 130
Oddity Trials 131
Trials testing for the oddity effect used the same protocol as detailed in 2.3, above, with ten Daphnia 132 poured at the surface. Each predator (n=35) was subjected to the following treatments in a random 133 order to reduce order effects over a series of weeks, with a minimum of 48 hours between an 134 individual's trials: Red oddity (Red 1 : 9 Black), black oddity (Black 1 : 9 Red) and in equal ratio (Red 5 135 : 5 Black). 136
The time taken from the prey being introduced to the first predation event (i.e. a prey was 137 consumed) was again recorded, along with the colour of the attacked prey. If a second attack was 138 made within three minutes of the first attack, the time taken (from the first attack) and the colour of 139 the second attacked prey was also recorded. Trials were stopped after 3 minutes if there had been 140 no attacks to ensure prey aggregation. Any fish from trials resulting in no predation were moved into 141 a separate stock tank and the trial was repeated 24 hours later. Variation in extraneous variables 142 was kept to a minimum by carrying out trials during the same hours each day (10am -3pm) and 143 keeping noise to a minimum. 
Statistical Analysis 151
As the identities of individual fish could not be recorded between trials across treatments, each prey 152 treatment was analysed separately to avoid pseudoreplication within the analysis, as each fish was 153 used only once per prey treatment. Whether the fish showed a preference for a particular prey type 154 (red prey in the equal ratio treatment or odd prey in the odd : majority prey treatments) was tested 155 using binomial tests. The proportion of that prey type in the Daphnia group was used as the 156 expected probability, assuming targeting by the predators was random. Due to the right skew in the 157 distribution of the times taken to attack the prey, negative binomial General Linear Models (GLM) 158 were used with a log link function to analyse the effect of prey type on the time taken to attack prey. 159
The dispersion parameter was inspected to ensure it was approximately equal to 1 (0.5 to 2). All 160 statistical tests were carried out in R version 3.3.3 (R Development Core Team, 2011).
In cases where there was no statistically significant effect of the targeted prey's colour on 162 the time taken to make an attack, we carried out a randomisation-based power analysis to 163 determine approximately how many trials would be required to achieve a statistically significant 164 effect of target prey colour on the time taken. The observed data was resampled with replacement 165 N times, and the negative binomial GLMs as described above were repeated on this randomly 166 sampled data. N is the simulated sample size, and we tested sample sizes from 40 to 1,000 trials in 167 increments of 10 trials. At each value of N, 1,000 iterations were carried out and the P value 168 associated with the effect of prey colour (from the negative binomial GLMs) at the 80% quantile was 169 saved for each value of N. This 80% corresponds to a value of beta of 0.8, where beta is the test 170 power to avoid incorrectly accepting the null hypothesis. Reported is the sample size (N) where the P 171 value at the 80% quantile is statistically significant at P < 0.05; in other words, the sample size that is 172 expected to be required to detect a statistically significant difference in 80% of repeats of the 173 experiment. 174 175
Results 176

Prey colour preference 177
In the first preliminary test with homogenous groups of 5 prey items, no evidence to support faster 178 targeting based purely on colour alone was found. There was no significant difference in the time 179 from introduction to first attack between the two colours (mean±SD, Black: 13.17±7.02s and Red: 180 10.02±6.55s, negative binomial GLM: deviance = 1.059, P = 0.30). In the second preliminary test with 181 a ratio of 5 red to 5 black Daphnia per trial, there was no evidence of selective predation based on 182 colour. Each prey type was targeted and attacked in the first attack in exactly the same ratio that 183 would be expected from random predation, with each colour being targeted in 50% of trials. There 184 was also no significant difference in the time taken from prey introduction to attack between the 185 prey colour conditions (mean±SD, Black: 8.92±5.29s and Red: 5.78±1. 
Selection for prey oddity 197
Of first attacks in the 35 trials, 11 trials resulted in the odd prey being targeted when the odd prey 198 was red (1 red : 9 black), and the same number of trials resulted in the odd prey being targeted 199 when the odd prey was black (1 black : 9 red). This proportion (31%) was significantly greater than 200 that expected from random targeting (binomial test: P = 0.00042), given the proportion of odd to 201 majority prey (10%). There was thus evidence of an oddity effect in both treatments, seemingly 202 unaffected by whether the odd prey item was red or black. 203
The oddity effect was also evident in the second attack made, excluding trials where the first 204 attack resulted in the odd prey being consumed as there was no odd prey present in the second 205 attack, thus changing the expected ratio from random predation (1 odd : 8 majority prey). In 8 out of 206 24 trials the targeted prey was odd when it was red (binomial test: P = 0.0033), and 8 out of 22 trials 207 the targeted prey was odd when it was black (binomial test: P = 0.0018). Overall, in each of the 208 oddity treatments, 19 of the 35 trials resulted in an odd prey being consumed during either the first 209 or second predation event, regardless of whether the odd prey was red or black (Figure 1) . 210 were likely driven by different factors; the first and second attacks of each treatment were therefore 216 analysed separately. For the first attack by each fish, attacks on odd prey were not more or less rapid 217 than attacks on majority prey (negative binomial GLM: red odd treatment: deviance = 0.20, P = 0.65; 218 black odd treatment: deviance = 1.11, P = 0.29). The power analysis revealed sample sizes of >1,000 219 and 230 trials for red odd and black odd treatments, respectively, would be required to reliably 220 detect a statistically significant effect. Similarly, there was no difference in the time taken to make 221 the second attack depending on whether the second attacked prey was odd or in the majority (red 222 odd treatment: deviance = 0.00092, P = 0.98; black odd treatment: deviance = 0.0034, P = 0.95). 223
Sample sizes of >1,000 were estimated to be required to detect statistically significant effects in both 224
tests. 225
The time taken to make the second attack was also analysed as a function of whether the 226 prey group still contained an odd prey (in trials where a majority prey was attacked first) or was 227 homogeneous with only the majority prey type remaining (in trials where an odd prey was attacked 228 first). In the red odd treatment, there was no indication that the presence of an odd prey in the 229 second attack affected the time taken to make the attack (negative binomial GLM: deviance = 0.026, 230 P = 0.87). However, the presence of a black odd prey made the time taken to attack the second prey 231 significantly faster than if the prey group was homogenously red (deviance = 4.81, P = 0.028). This 232 finding supports that of Landeau & Terborgh (1986) who also demonstrated that attacks on groups 233 containing phenotypically odd prey were faster than those on homogeneous groups. 234
In the treatment with an equal ratio of red to black prey (5:5), there was no difference in the 235 time taken to attack each prey type (Figure 3 , negative binomial GLM: first attack: deviance = 0.13, P 236 = 0.72, second attack: deviance = 2.00, P = 0.16), further supporting the finding that there was no 237 preference for a certain prey colour. The power analysis determined >1,000 and 150 trials would berequired to detect a statistically significant effect of prey colour for first and second attacks, 239 respectively. 240 The most widely accepted explanation for the oddity effect is that predators find it less 251 cognitively demanding to attack prey that are visually different than others present in the group, 252 where multiple prey in the visual field cause the confusion effect (Ioannou et al., 2008) . Based on 253 this cognitive explanation, we predicted that in addition to a preference for attacking phenotypically 254 odd individuals, attacks on these prey should take less time because these prey are more quickly 255 targeted, and should be easier to attack once a target prey is selected (compared to a non-odd, 256 majority prey item). However, we found no evidence that attacks on odd prey were faster than 257 those on majority prey items when attacks were made on groups with an odd individual. Attacks 258 were faster, however, when the second attack was made on a group with the odd black prey 259 remaining compared to a homogenous group of red prey, in which the odd prey had already been Similarly, despite evolving the prey behaviours to create a population with fewer of the prey types 274 preferentially selected in the initial population, there was no change in the time taken for the 275 predators to attack prey. 276
There are a number of possible explanations for why the time taken to make an attack may 277 not reflect prey phenotypes presented or selected for attack. One explanation is that the time taken 278 to identify prey and make attacks tend to be highly variable (e.g. targeted (e.g. odd or majority). Our study showed no relationship between the time taken to attack 293 the first prey from when the prey were introduced and the time taken to attack the second prey 294 after the first prey was consumed (shown in Figure 2 ). This suggests that factors other than 295 motivation drove the time taken to attack the first and second prey within the trials. The delay from 296 the introduction of prey to the first attack may be primarily affected by the time needed to detect, 297 recognise and decide to attack the prey, while the second attack should be predominantly 298 influenced by the decision to attack another prey, given the level of perceived risk by the predator 299 (Lima & Dill, 1990 ). 300
It is also possible that the prey group size was not large enough to create the required 301 confusion to generate a difference between odd and majority prey in the time taken to make the 302 attack (although the task did affect prey choice). Therefore, with reflective groups sizes present within our study (n=10 per trial), it can be assumed 311 that the confusion effect was present. 312
Interestingly our results and those from other studies suggests that the time taken to make 313 an attack may be more variable and hence less predictable than the choice of which prey to target. 314
To the best of our knowledge, this issue has not been explicitly investigated in previous studies on 315 predator-prey interactions. It may suggest however that selection pressure from predator behaviour 316 is asymmetric, with strong selection on prey phenotypes from predators' choice of which prey to 317 attack, but relatively weak selection on predators being able to make faster attacks when attacking 318 particular prey types. If this is the case, it brings into question why predators show such 319 preferences for these odd individuals. It may be that a reduction in the time taken to initiate 320 attacks is considered less important by predators than other factors, such as vigilance for their 321 own predators, which may apply a stronger selective pressure (e.g. Milinski, 1984) . 
